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1 Purpose
The purpose of this paper is to study the interaction of the one-tunnel feature currently discussed as a release 7 core network feature and the eHSPA architecture.

It shows that one differentiator among others of the candidate architecture 9.1.1.1 is that it can be combined with the one-tunnel resulting in a true optimisation of the bearer path.

2 Description
The current one-tunnel feature approved for release 7 core network optimises the bearer path by the by-pass of the SGSN user plane. This by-pass is possible because the RNC and SGSN addreses are exchanged and because the path is terminated in the RNC.
Obviously this optimisation can be leveraged with no extra cost in the architecture 9.1.1.1 which keeps an RNC UP but also has got the associated control plane RNC CP  in the same node. This is not the case for the other candidate architectures which 

· either do not keep an RNC and the one tunnel approach with the GGSN would create a scalability issue,

· either have separate RNC UP and RNC CP.

Since one element of comparison is the number of nodes traversed in the user plane, it is fair to compare the other competing architectures to architecture 9.1.1.1 when it combines the one-tunnel feature.
3 Conclusion
This paper has shown that the one-tunnel optimisation can optimize the candidate architecture 9.1.1.1

It is therefore proposed hereby an amendment of architecture 9.1.1.1 by agreeing on the following CR here-below which introduces the one tunnel option.
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9.1.1.1
Iu with enhanced SRNC separate from the enhanced collapsed CRNC/DRNC/Node B

<<Note: 
Reshuffled text from R3-061165>>
General description

The main objective of the HSPA evolution is to improve further the latency and the bit rate with limited and controlled hardware and software impacts (1). Another important aspect is to benefit from these improvements as soon as today and in particular independently of the availability of the SAE core (2).

In the architecture figured out below, the RAN-CN functional split is thus kept to readily reuse the proven Iu interface with no additional delay, testing efforts and painful interoperability issues.(2)

Besides, only the functions which effectively contribute to the reduction of the latency and the increase of bit rate have been moved from the RNC down to the nodeB in order to minimize the hardware and software impacts.(1). These are in particular:

· an RNC RLC mirror function is placed in nodeB to improve the latency induced by repetitions for both the user plane and the control plane,

· the scheduling of all common resources is moved to the nodeB (enhanced scheduler) where they benefit from the HARQ function. The centralized scheduling of common resources in the nodeB also leads to power management optimizations and corresponding gains in bit rate.

· Other enhancements already identified within the R7 study items (signalling enhancements, Continuous Packet Connectivity, delay optimisation for procedures,…)

Moreover, these changes also result in the possible move of the CRNC and DRNC functions into the nodeB which can lead to a simplified architecture as presented in the figure below. 



[image: image2]
In this figure, the Iu-PS UP in solid green takes the same path as the Iu-PS CP in dashed red.
Besides, when the core network implements the one-tunnel approach, the architecture can be further simplified into the following figure where the Iu-PS UP in solid green takes another path than the Iu-PS CP in dashed red:
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User Plane

Uplink Macro Diversity

The UL MDC stays in the RNC. This allows to benefit from the gains of cell edge throughput for both intra- and inter- Node B while not increasing the last mile traffic compared to solutions where this function would be placed in the NodeB.

Ciphering

Ciphering is still performed in the RNC. In particular the user plane traffic is ciphered in a node above the edge RAN node as strongly recommended by SA3 to avoid security vulnerabilities or extra cost to overcome them. At the same time, it avoids the impact and associated cost of moving this function to another node (e.g. a CN node). 

Header Compression

Header compression is still located in the RNC which avoids the impact and associated cost of moving this function into another node. 

Control Plane (Radio part)

RRC:

The RRC stays in the RNC with the associated functions of connection and mobility control and measurement report co-localized for maximum efficiency.

MAC:

Only dedicated channels remain scheduled in the RNC. Common channels scheduling is done in the NodeB in order to get the same latency benefit as obtained for HSDPA due to HARQ repetitions. Moreover, their centralized management will result in gains in terms of power and bit rate due to possible scheduler optimisations/anticipations.

RLC

The RLC remains in the RNC as an anchor point for the mobility. This avoids the frequent context transfers during inter-nodeB relocations and their associated delay.

A second mirror RLC is used in the nodeB which can also further improve the latency of signalling messages.

Control Plane (Interface part)

By keeping the RNC this architecture minimizes the impact on UTRAN interfaces compared to others: it is foreseen no RANAP change on Iu, limited changes on NBAP, RNSAP (due to move of some functions). Some simplifications can also be expected due to the collapsed CRNC/DRNC/NodeB.
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